of variations in eluting pH and ionic strength was remarkably decreased and the resolution was increased when DE52 was equilibrated at pH 8.9-9.0 rather than 8.5. This benefit was increased further by decreasing the molarity from 50 to 25 mmol/liter. S is present. This increased efficiency allows the column bed height to be decreased from 7 cm to 3 cm and the eluting time from more than an hour to less than 30 mm.
Obtaining the total hemoglobin absorbance directly on the hemolysate is much simpler and faster than eluting the hemoglobin A1 and F fractions from the column, and, as indicated in Table 1 , results in no loss of accuracy or precision.
Comparison (Table 1 ) of the batch method and column method with acrylamide electrophoresis (3) and column method (2) indicates good agreement. The values for batch and electrophoresis methods tend to run lower than those by both column methods, but all four methods readily distinguish normal from thalassemia specimens. Least variation is observed with the two column methods.
A comparison (Table 2 ) of aged cells and hemolysates in-CLIN.CHEM. 22/12,2038-2041 (1976) dicates that the batch method is most affected by sample deterioration. The method is simple, rapid, and accurate, and requires smaller sample volumes than conventional methods. Lactate in the range 0.32-1.6 ug/4 al of serum can be determined with relative errors and a relative standard deviation of 4.8%. 
Materials and Methods

Instrumentation
40mg of lactic acid per liter from the 1.00 g/liter stock solution by dilution. Fresh solutions should be prepared once per week. When they are to be used, they are mixed with the NAD solution, 4:1 by vol, to give composite lactate standards St0.5, St2,
Results and Discussion
Lactate concentrations increase after blood is drawn, because of glycolysis.
Therefore, serum should be promptly separated from the formed elements of blood. Whole-blood samples should be deproteinized immediately. Alternatively, blood samples can be collected with sodium fluoride present, which is a good preservative and does not interfere with the assay (8).
The reaction rate not only depends on the lactate concentration but also on pH, temperature, and the concentrations of LDH and NAD. The equilibrium constant for reaction 1 is K = 2.9 X 102 mole/liter at 25 #{176}C (7 serum. Under these conditions there is a linear relationship between reaction rate and lactate concentration in the range 8-40mg of lactate per liter of standard solution or solution S. The slopes of the calibration curves decrease at higher concentrations and therefore the lactate concentrations of the samples should be brought in the aforementioned range by appropriate dilution. We found that the effect of the deproteinization procedure on lactate standards is negligible, and therefore the working curve is obtained directly, without putting the standards through the deproteinization procedure. On the basis of rate-curve displays on the oscilloscope, we chose a delay time of 12 s and a measurement time of 30s as optimal, so that at least 10 of the 20 absorbance measurements are taken with the rate at the maximum, and the effects of curvature owing to substrate depletion are thus minimized.
The temperature of the spinning rotor should be monitored and controlled within narrow limits, especially in measurements of enzyme activity. We now are trying to incorporate a more accurate temperature-control system into the miniature centrifugal analyzer.
However, even without good temperature control, results were accurate because calibration materials were included among the samples in each disc. If a single calibration curve is to be used for a series of runs on several discs, the temperature should be controlled within ±0.1 #{176}C. The accuracy of the method was checked with recovery experiments, in which lactate was added to the serum (pooled human, equine, or bovine serum) immediately before deproteinization. The recovery of lactate (amount added, 48-240 mg/liter) ranged from 89 to 112% (average, 101.2%). Typical results of analytical recovery studies are shown in Table 2 . Day-to-day precision studies were performed using the Versatol acid-base acidosis control serum (General Diagnostics Div., Warner-Lambert Co., Morris Plains, N. J. 67950). The serum was deproteinized after reconstitution. A fresh vial of control serum was reconstituted and deproteinized every other day for a period of two months. On each working day, morning and afternoon runs were performed. Sera were analyzed in duplicate during each run, and a daily mean was calculated from the average of four values. Typical results are shown in Table 3 
